Reply to "Rescuing the MaxEnt treatment for $q$-generalized entropies"
  by A. Plastino and M.C. Rocca by Oikonomou, Thomas & Bagci, G. Baris
ar
X
iv
:1
70
5.
01
75
2v
2 
 [c
on
d-
ma
t.s
tat
-m
ec
h]
  2
9 M
ar 
20
18
Reply to “Rescuing the MaxEnt treatment for q-generalized entropies” by A. Plastino and M. C.
Rocca
1Thomas Oikonomou∗ and 2G. Baris Bagci†
1Department of Physics, School of Science and Technology,
Nazarbayev University, 53 Kabanbay Batyr Ave., Astana 010000, Kazakhstan and
2Department of Materials Science and Nanotechnology Engineering,
TOBB University of Economics and Technology, 06560 Ankara, Turkey
(Dated: September 19, 2018)
Plastino and Rocca [Physica A 491, 1023 (2018)] recently criticized our work [Phys. Lett. A 381, 207
(2017)] on the ground that one should use functional calculus instead of the ordinary calculus adopted by us
in the entropy maximization procedure. We simply point out that our work requires right from the beginning
∂Sq
∂U
= β, whereas the formalism of Plastino and Rocca yields
∂Sq
∂U
= qβZ1−q 6= β. Therefore, the work of
Plastino and Rocca is irrelevant for our work.
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In Ref. [1], considering the Tsallis entropy Sq, Plastino and Rocca obtains the following equation (see Eq. (2.8) in Ref. [1])
q
1− q
P q−1i + λ1Ui + λ2 = 0. (1)
Multiplying the above equation with Pi, summing over the index i and then using
∑
i P
q
i = (1 − q)Sq + 1 by the definition of
Tsallis entropy, we obtain
Sq = βUZ
1−q +
Z1−q − 1
1− q
, (2)
where U is the average internal energy (which is denoted as 〈U〉 in Ref. [1]), Z is the partition function. Note that we have also
used Eqs. (2.10) and (2.11) given in Ref. [1] in order to obtain Eq. (2) above [2]. Then, from Eq. (2), after some simple algebra,
we see that
∂Sq
∂U
= qβZ1−q . (3)
However, one can check that right from the beginning (see Eq. (1) in Ref. [3]), we have assumed that
∂Sq
∂U
= β holds in Ref.
[3]. For example, Eq. (2) in Ref. [3], which is pivotal for the subsequent analysis, cannot hold if ∂Sq/∂U 6= β. Whether the
right hand side of the expression
∂Sq
∂U
depends only on β or not changes all the mathematical and physical structure independent
of the calculus (ordinary or functional) one uses. Accordingly, Eq. (3) above reveals that the work by Plastino and Rocca is
incommensurable with the theoretical frame of Ref. [3].
Concerning the part of Ref. [1] related to the Re´nyi entropy, we note that the distribution adopted in Ref. [1] is not of the same
form studied by us in Ref. [3] (compare Eq. (28) in [3] with no explicit 〈U〉 appearance in the probability distribution and Eq.
(3.14) in [1] for the explicit appearance of the internal energy 〈U〉). However, it is interesting to note that it is in fact Plastino
and Rocca (together with F. Pennini) who showed that the distribution in Eq. (3.14) in Ref. [1] leads to the fact that there can be
no consistent thermodynamics if one adopts this particular distribution (see Sec. IV in Ref. [4] for this issue).
To sum up, Ref. [1] has no direct implication for our work [3] considering the Tsallis q-entropy, since the former work leads
to
∂Sq
∂U
= qβZ1−q while our work assumes
∂Sq
∂U
= β (and only functions in this particular context) right from the beginning.
Considering the part related to the Re´nyi entropy, we note that the distribution used in Ref. [1] is different than ours in Ref. [3].
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